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(54) VEHICULAR BRAKE DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To enable a driver to 
more skillfully perform brake operation. 

SOLUTION: A stranded wire spring 21 is interposed 
between a first spring seat 19 arranged on the car 
body G side and a second spring seat 20 supported 
by an arm part 17 of a brake pedal 15, and is 
elastically deformed by a load applied according to 
stepping operation and return operation. Stepping 
force F of the brake pedal 15 is generated by 
reaction generated according to the elastic 
deformation quantity. Hysteresis such as an 
operation characteristic in a conventional hydraulic 
brake device is imparted to a stepping stroke- 
stepping force characteristic of the brake pedal 15 
by hysteresis of a load- compressive deformation 
characteristic of the stranded wire spring 21. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a driver to more skillfully perform 
brake operation. 

SOLUTION: A stranded wire spring 21 is interposed between a first spring 
seat 19 arranged on the car body G side and a second spring seat 20 
supported by an arm part 1 7 of a brake pedal 1 5, and is elastically 
deformed by a load applied according to stepping operation and return 
operation. Stepping force F of the brake pedal 1 5 is generated by reaction 
generated according to the elastic deformation quantity. Hysteresis such 
as an operation characteristic in a conventional hydraulic brake device is 
imparted to a stepping stroke- stepping force characteristic of the brake 
pedal 15 by hysteresis of a load- compressive deformation characteristic 
of the stranded wire spring 21. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the brake gear for cars which equipped this brake pedal with the spring device which generates treading 
strength according to the reaction force which carries out elastic deformation, and which is generated according to the 
elastic deformation according to the load added with treading-in actuation and return actuation of a brake pedal The 
magnitude of the elastic deformation corresponding to the existing load in the increase process of a treading-in stroke of 
said brake pedal said spring device The brake gear for cars equipped with the hysteresis spring member equipped with 
the load-elastic deformation property which becomes smaller than the magnitude of the elastic deformation 
corresponding to the same load in the reduction process of the aforementioned treading-in stroke. 
[Claim 2] Said hysteresis spring member is a brake gear [ equipped with the nonlinear load-elastic deformation property 
that the amount of increases of elastic deformation decreases with increase of a load ] for cars according to claim 1 . 
[Claim 3] Said spring device is a brake gear for cars according to claim 1 with which it has said hysteresis spring 
member and the spring member equipped with the nonlinear load-elastic deformation property that the amount of 
increases of elastic deformation decreases with increase of a load, and the series connection of said spring member and 
the hysteresis spring member is carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the brake gear for cars used for electric-brake equipment etc. 
[0002] 

[Description of the Prior Art] Conventionally, the electric-brake equipment which replaces oil brake equipment is 
proposed as a brake gear for cars. With this electric-brake equipment, a stroke detection sensor detects the treading-in 
stroke of a brake pedal, for example, and based on the detected treading-in stroke, a brake electronic control controls a 
brake actuator and applies brakes. For this reason, like the conventional oil hydraulic brake equipment, the reaction 
force from the brake reaction force according to a treading-in stroke, i.e., a master cylinder, a brake, etc. does not act on 
a brake pedal, but only the reaction force by the return spring acts on it. That is, in electric-brake equipment, the 
property of the treading strength to a treading-in stroke in case an operator does treading-in actuation of the brake pedal 
is a property based on the reaction force of a return spring, and differs from the property of usual oil brake equipment, 
consequently, the operator familiar to the operating characteristics of conventional oil brake equipment — brakes 
operation — skillful ******- being hard - ** — there was un-arranging [ to say ]. 

[0003] Drawing 6 shows the brake operating unit proposed by JP,9-254778,A, in order to solve such a problem. If 
treading-in actuation of the brake pedal 60 is carried out with this brake operating unit, two compression coil springs 65 
and 66 will carry out a compression set between the 1st spring seat 62 prepared in the arm section 61, and the 2nd spring 
seat 64 prepared in the car-body 63 side. And the reaction force generated according to the compression deformation 
generates the treading strength of a brake pedal 60. 

[0004] In this brake operating unit, only the conic compression coil spring 65 which has a nonlinear load-compression- 
set property until it becomes a predetermined treading-in stroke from "0 M in case the treading-in stroke of a brake pedal 
60 is an initial valve position carries out a compression set. And in the range in which a treading-in stroke exceeds a 
predetermined treading-in stroke, the cylinder-like compression coil spring 66 which has a linearity load-compression- 
set property with the compression coil spring 65 carries out a compression set. 

[0005] Therefore, in this brake operating unit, treading strength increases quietly with increase of a treading-in stroke, 
and the treading-in stroke-treading strength property of a brake pedal turns into the property that treading strength 
increases rapidly with increase of a treading-in stroke in the second half of all treading-in stroke range in the first half of 
all treading-in stroke range, as a continuous line shows to drawing 7 . That is, it becomes the property approximated to 
the treading-in stroke-treading strength property of the oil brake shown in drawin g 7 by the dotted line, for this reason, 
the operator familiar to the operating characteristics of conventional oil brake equipment ~ brakes operation ~ more - 
skillfiil ******- things are made. 
[0006] 

[Problem(s) to be Solved by the Invention] However, as a dotted line shows to drawing 7 , there is a hysteresis 
characteristic to which the magnitude of the treading strength to the treading-in stroke set at the time of treading-in 
actuation becomes larger than the magnitude of the treading strength to the same treading-in stroke at the time of return 
actuation in the actual treading-in stroke-treading strength property of oil brake equipment. This is based on friction 
which acts on the piston of a master cylinder. 

[0007] However, since the reaction force by the compression set of each springs 65 and 66 is generating treading 
strength in the brake operating unit shown in drawing 6 , there is almost no difference in the magnitude of the treading 
strength to the same treading-in stroke at the time of treading-in actuation and return actuation, for this reason, an 
operator — brakes operation — yet — skillful ****** ~ being hard — ** — there was a problem to say. 
[0008] the operator to whom it was made in order that this invention might solve the above-mentioned trouble, and the 
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purpose is used to the operating characteristics of conventional oil brake equipment ~ brakes operation - more - 

skillful *****♦-- it is in offering the brake gear for cars which can do things. 

[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention according to claim 1 In the 
brake gear for cars which equipped this brake pedal with the spring device which generates treading strength according 
to the reaction force which carries out elastic deformation, and which is generated according to the elastic deformation 
according to the load added with treading-in actuation and return actuation of a brake pedal The magnitude of the elastic 
deformation corresponding to the existing load in the increase process of a treading-in stroke of said brake pedal said 
spring device It is a brake gear for cars equipped with the hysteresis spring member equipped with the load-elastic 
deformation property which becomes smaller than the magnitude of the elastic deformation corresponding to the same 
load in the reduction process of the aforementioned treading-in stroke. 

[0010] According to invention according to claim 1, the magnitude of the treading strength to the existing treading-in 
stroke at the time of treading-in actuation of a brake pedal becomes larger than the magnitude of the treading strength to 
the same treading-in stroke at the time of return actuation. Therefore, brake ** DahTs treading-in stroke-treading 
strength property is equipped with a hysteresis like the operating characteristics of conventional oil brake equipment. 
[001 1] Invention according to claim 2 is characterized by equipping said hysteresis spring member with the nonlinear 
load-elastic deformation property that the amount of increases of elastic deformation decreases with increase of a load in 
invention according to claim 1 . 

[0012] According to invention according to claim 2, in addition to an operation of invention according to claim 1, the 
amount of increases of the treading strength generated by the reaction force which the hysteresis spring itself generates 
increases gradually with increase of a treading-in stroke. Therefore, a treading-in stroke-treading strength property turns 
into the property that the amount of increases of treading strength increases gradually with increase of a treading-in 
stroke, like the operating characteristics of conventional oil brake equipment. 

[0013] Invention according to claim 3 is equipped with said hysteresis spring member and the spring member equipped 
with the nonlinear load-elastic deformation property that the amount of increases of elastic deformation decreases with 
increase of a load, in invention according to claim 1, and said spring device is characterized by carrying out series 
connection of said spring member and the hysteresis spring member. 

[0014] According to invention according to claim 3, in addition to an operation of invention according to claim 1, the 
amount of increases of the treading strength generated by the reaction force which the spring member connected to the 
hysteresis spring member at the serial generates increases gradually with increase of a treading-in stroke. Therefore, the 
treading-in stroke-treading strength property of a brake pedal turns into the property that the amount of increases of 
treading strength increases gradually with increase of a treading-in stroke, like the operating characteristics of 
conventional oil brake equipment. 
[0015] 

[Embodiment of the Invention] (The 1st operation gestalt) The 1st operation gestalt which materialized this invention to 
the electric-brake equipment for cars is hereafter explained according to drawing 1 - drawing 3 . 
[0016] As shown in drawin g 1 , the electric-brake equipment 10 for cars is equipped with the brake gear 1 1 for cars 
(only henceforth a brake gear), the rotation displacement sensor 12, the brake actuator 13, and the brake electronic 
control (henceforth Brake ECU) 14. 

[0017] The brake gear 1 1 is equipped with the brake pedal 15 and the spring device 16. A brake pedal 15 is equipped 
with the arm section 17 and the pedal section 18, and the car body G supports rotation shaft 17a in the upper limit of the 
arm section 17 rotatable as a rotation core by treading-in actuation of the operator to the pedal section 18. 
[0018] The spring device 16 consists of a stranded wire spring 21 as a hysteresis spring member supported between the 
1st spring seat 19 fixed to the car body G, the 2nd spring seat 20 supported by the arm section 17 of a brake pedal 15, 
and the 1st spring seat 19 and the 2nd spring seat 20. 

[0019] This stranded wire spring 21 is a compression coil spring which wound the stranded wire with which two or 
more single tracks were twisted in the shape of a cylinder with the irregular pitch, and equips that load-compression-set 
property with the hysteresis. If it explains in full detail, the magnitude of the compression deformation to a certain load 
in the increase process of a load will become smaller than the magnitude of the compression deformation to the same 
load in the reduction process of a load. In addition, this is based on the frictional resistance of two or more single tracks 
which form the stranded wire spring 21 . 

[0020] Moreover, the stranded wire spring 21 is formed in the irregular pitch, and a spring constant increases with 
increase of the compression deformation. A detailed explanation is equipped with the load-compression-set property 
that the amount of increases of compression deformation decreases with increase of a load. 
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[0021] The stranded wire spring 21 is formed so that a brake pedal 15 may be held to an initial valve position through 
the 2nd spring seat 20. And if treading-in actuation of the brake pedal 15 is carried out from an initial valve position, the 
stranded wire spring 21 will carry out a compression set according to the load added through the 2nd spring seat 20 ? and 
the reaction force generated according to the compression deformation will generate treading strength F to a brake pedal 
15. 

[0022] The input shaft which is not illustrated is connected with rotation shaft 17a of a brake pedal 15, and the rotation 
displacement sensor 12 detects the rotation according to the treading-in stroke S from an initial valve position based on 
treading in and return actuation, and outputs the detecting signal to a brake ECU 14. 

[0023] The brake actuator 13 is formed in the brake which is not illustrated, and operates the brake with an electrical 
signal. A brake ECU 14 inputs the detecting signal which the rotation displacement sensor 12 outputs, and the brake 
actuator 13 is operated so that brakes may be applied by the strength according to the aforementioned treading-in stroke 
S based on this detecting signal. 

[0024] In addition, the brake actuator 13 and a brake ECU 14 operate with the power supplied from Dc-battery B. Next, 
an operation of the electric-brake equipment for cars constituted as mentioned above is explained. 
[0025] If it is treading-in-operated, or it returns and an operator operates a brake pedal 15, according to the treading 
strength F, a compression set or the reaction force of magnitude carry out elongation deformation and corresponding to 
the compression deformation will join [ the stranded wire spring 21 ] a brake pedal 15. 

[0026] Since the amount of increases of that compression deformation decreases with increase of the load which joins 
the stranded wire spring 21 at this time, while the treading strength F of a brake pedal 15 increases with increase of the 
treading-in stroke S, that amount of increases increases gradually. Moreover, since the compression deformation of the 
stranded wire spring 21 to a certain load in the increase process of a load becomes smaller than the compression 
deformation to the same load in the reduction process of a load, the magnitude of the treading strength F to the existing 
treading-in stroke S at the time of treading-in actuation becomes larger than the magnitude of the treading strength F to 
the same treading-in stroke S at the time of return actuation. 

[0027] Therefore, the treading-in stroke-treading strength property of a brake pedal 15 turns into the property that the 
amount of increases of the treading strength F which increases with increase of the treading-in stroke S increases 
gradually like the property of conventional oil brake equipment, as shown in dr awin g 2 . Moreover, a hysteresis 
characteristic like the property of conventional oil brake equipment is shown. 

[0028] According to this operation gestalt explained in full detail above, each following effectiveness can be acquired. 
(1) With this operation gestalt, the reaction force which the stranded wire spring 21 which has a hysteresis in a load- 
compression-set property generates generated the treading strength F of a brake pedal 15. therefore, the operator who is 
familiar with the operating characteristics of conventional oil brake equipment since the treading-in stroke-treading 
strength property of a brake pedal 1 5 has a hysteresis like the property of conventional oil brake equipment ~ brakes 
operation -- more — skillful ******- things are made. 

[0029] (2) In addition, with this operation gestalt, it was wound in the shape of a cylinder with the irregular pitch, and 
the stranded wire spring 21 equipped with the nonlinear load-compression-set property that the amount of increases of 
compression deformation decreases with increase of a load was used, therefore — since the amount of increases of the 
treading strength F in which a treading-in stroke-treading strength property increases with increase of the treading-in 
stroke S like the operating characteristics of conventional oil brake equipment serves as a property which increases 
gradually ~ an operator — brakes operation — more — much more — skillful ****** — things are made. 
[0030] (3) In addition, with this operation gestalt, since it carried out to the brake gear 1 1 of the electric-brake 
equipment 10 for cars, a brake can be kicked more in skillful ** by electric control. 

[0031] (4) In addition, with this operation gestalt, since only the stranded wire spring 21 generated the treading strength 
of a brake pedal 15, components mark and the number of erectors can be made fewer than the brake gear 1 1 of each 
following operation ******. 

[0032] (The 2nd operation gestalt) Next, the 2nd operation gestalt which materialized this invention is explained 
according to d rawin g 3 . In addition, it only differs from the 1st operation gestalt that this operation gestalt changed the 
spring device 16 of said 1st operation gestalt into the spring device 30. Therefore, about the same configuration as the 
1st operation gestalt, a sign is made the same, the explanation is omitted, and only the spring device 30 is explained in 
full detail. 

[0033] The spring device 30 is equipped with the disk spring 35 and the 2nd compression coil spring 36 as casing 31, a 
rod 32, the spring seat 33, the 1st compression coil spring 34 as a spring member, and a hysteresis spring member. 
[0034] Casing 31 is formed in the shape of a closed-end cylinder, and it is being fixed to the car body G so that the 
opening may be closed by the wall surface of the vertical section of a car body G. The rod 32 is supported movable in 
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the direction of a medial-axis line so that it may be arranged on the medial-axis line of casing 31, the bottom wall of 
casing 3 1 may be penetrated and it may extend to a car back side. The end face (edge by the side of car back) of a rod 
32 is connected with the arm section 17 rotatable in the rotation side of a brake pedal 15. 

[0035] Semi-sphere-like heights 33b is really formed inside circular ring-like base 33a, and the spring seat 33 is being 
fixed at the tip (edge by the side of the car front) of a rod 32 with the rear face. 

[0036] The 1st compression coil spring 34 is the coiled spring wound in the shape of a cone in the ** pitch, and the 
major diameter side is contacted by the wall surface of a car body G. The 1st compression coil spring 34 has the 
nonlinear load-compression-set property that the amount of increases of the compression deformation decreases with 
increase of the load added from the outside. 

[0037] Heights 35b of the shape of a semi-sphere to which a disk spring 35 projects inside circular ring-like base 35a at 
the front-face side is really formed. And the rear face of base 35a is contacted as a spring seat at the narrow diameter 
portion side of the 1st compression coil spring 34, and heights 33b of the spring seat 33 is contacted by the front face of 
heights 35b. The disk spring 35 equips with the hysteresis the depression deformation property of heights 35b to the 
load which joins the sense which dents heights 35b from the front-face side. If it explains in full detail, the magnitude of 
the amount of depressions of heights 35b to a certain load in the increase process of a load will become smaller than the 
magnitude of the amount of depressions to the same load in the reduction process of a load. 
[0038] The 2nd compression coil spring 36 is the coiled spring wound in the shape of a cylinder in the ** pitch, and 
intervenes between the rear face of the spring seat 33, and the bottom wall of casing 3 1 . When treading strength F is not 
applied to the brake pedal 15, the 1st compression coil spring 34 and the 2nd compression coil spring 36 are formed so 
that a disk spring 35 may be pinched with the spring seat 33 and a brake pedal 15 may be held to an initial valve 
position. At this time, it is pinched in the condition that heights 35b of a disk spring 35 hardly dents and deforms. 
Therefore, series connection of the 1st compression coil spring 34 and the disk spring 35 is carried out. 
[0039] And if treading-in actuation of the brake pedal 15 is carried out from an initial valve position, while the 1st 
compression coil spring 34 carries out a compression set according to the load added through the spring seat 33, a disk 
spring 35 will dent and deform. The reaction force which this 1st compression coil spring 34 generates according to 
compression deformation, i.e., the reaction force which a disk spring 35 generates according to that depression 
deformation, generates treading strength F to a brake pedal 15. 

[0040] Next, an operation of the electric-brake equipment for cars constituted as mentioned above is explained. If it is 
treading-in-operated, and it returns and an operator operates a brake pedal 15, while the 1st compression coil spring 34 
carries out a compression set according to the treading strength F, a disk spring 35 will dent and deform, and the 
reaction force according to the compression deformation, i.e., the reaction force according to depression deformation, 
will join a brake pedal 15. 

[0041] Since the amount of increases of that compression deformation decreases with increase of the load which joins 
the 1st compression coil spring 34 at this time, while the treading strength F of a brake pedal 15 increases with increase 
of the treading-in stroke S, that amount of increases increases gradually. Moreover, since the depression deformation of 
the disk spring 35 to a certain load in the increase process of a load becomes smaller than the depression deformation to 
the same load in the reduction process of a load, the magnitude of the treading strength F to the existing treading-in 
stroke S at the time of treading-in actuation becomes larger than the magnitude of the treading strength F to the same 
treading-in stroke S at the time of return actuation. 

[0042] Therefore, the treading-in stroke-treading strength property of a brake pedal 15 turns into the 1st operation 
gestalt and the property that the amount of increases of the treading strength F which increases with increase of the 
treading-in stroke S increases gradually like the property of conventional oil brake equipment similarly. Moreover, a 
hysteresis characteristic like the property of conventional oil brake equipment is shown. 

[0043] Each effectiveness of a publication can be acquired to (1) - (3) in said 1st operation gestalt also according to this 
operation gestalt explained in fall detail above. 

(The 3rd operation gestalt) Next, the 3rd operation gestalt which materialized this invention is explained according to 
drawing 4 . In addition, having changed at the 2nd spring seat 41 and ring spring 42, respectively only differs the spring 
seat [ in / in this operation gestalt / said 2nd operation gestalt ] 33 from the 2nd operation gestalt in a disk spring 35 as 
well as the 1st spring seat 40. Therefore, about the same configuration as the 2nd operation gestalt, a sign is made the 
same, the explanation is omitted, and only the spring seats 40 and 41 and ring spring 42 are explained in full detail. 
[0044] The 1st spring seat 40 is formed in disc-like, and is being fixed at the tip of a rod 32 with the rear face. The 2nd 
spring seat 41 is formed in disc-like, and is contacted at the narrow diameter portion side of the 1st compression coil 
spring 34. 

[0045] The ring spring 42 as a hysteresis spring member is a well-known spring formed combining two or more inner 
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rings of spiral wound gasket and outer rings of spiral wound gasket, respectively, and intervenes among both the springs 
seats 40 and 41. Ring spring 42 equips with the hysteresis the compression-set property over the load added so that it 
may be made to compress in the direction of a medial-axis line. If it explains in full detail, the compression deformation 
to a certain load in the increase process of a load will become smaller than the compression deformation to the same 
load in the reduction process of a load. 

[0046] When treading strength F is not applied to the brake pedal 15, the 1st compression coil spring 34 and the 2nd 
compression coil spring 36 are formed so that ring spring 42 may be pinched with both the springs seats 40 and 41 and a 
brake pedal 15 may be held to an initial valve position. At this time, ring spring 42 is pinched in the condition of hardly 
carrying out a compression set. Therefore, series connection of the 1st compression coil spring 34 and the ring spring 42 
is carried out. 

[0047] And if treading-in actuation of the brake pedal 15 is carried out from an initial valve position, while the 1st 
compression coil spring 34 carries out a compression set according to the load added through the 1 st spring seat 40, ring 
spring 42 will carry out a compression set. The reaction force which this 1st compression coil spring 34 generates 
according to that compression deformation, i.e., the reaction force which ring spring 42 generates according to that 
compression deformation, generates treading strength F to a brake pedal 15. 

[0048] Next, an operation of the electric-brake equipment for cars constituted as mentioned above is explained. If it is 
treading-in-operated, and it returns and an operator operates a brake pedal 15, according to the treading strength F, the 
1st compression coil spring 34 and ring spring 42 will carry out a compression set, respectively, and the reaction force 
according to each compression deformation will join a brake pedal 15. 

[0049] Since the amount of increases of that compression deformation decreases with increase of the load which joins 
the 1st compression coil spring 34 at this time, while the treading strength F of a brake pedal 1 5 increases with increase 
of the treading-in stroke S, that amount of increases increases gradually. Moreover, since the compression deformation 
of the ring spring 42 to a certain load in the increase process of a load becomes smaller than the compression 
deformation to the same load in the reduction process of a load, the magnitude of the treading strength F to the existing 
treading-in stroke S at the time of treading-in actuation becomes larger than the magnitude of the treading strength F to 
the same treading-in stroke S at the time of return actuation. 

[0050] Therefore, the treading-in stroke-treading strength property of a brake pedal 15 turns into the 1st operation 
gestalt and the property that the amount of increases of the treading strength F which increases with increase of the 
treading-in stroke S increases gradually like the property of conventional oil brake equipment similarly. Moreover, a 
hysteresis characteristic like the property of conventional oil brake equipment is shown. 

[0051] Each effectiveness of a publication can be acquired to (1) - (3) in said 1st operation gestalt also according to this 
operation gestalt explained in foil detail above. 

(The 4th operation gestalt) Next, the 4th operation gestalt which materialized this invention is explained according to 
drawing 5 . In addition, it only differs from the 3rd operation gestalt that this operation gestalt changed the ring spring 
42 in said 3rd operation gestalt into the wire gauze-like spring 50. Therefore, about the same configuration as the 3rd 
operation gestalt, a sign is made the same, the explanation is omitted, and only the wire gauze-like spring 50 is 
explained in foil detail. 

[0052] The wire gauze-like spring 50 as a hysteresis spring member is a well-known spring by which the metal thin line 
was gathered in the shape of a wire gauze, and compression molding was carried out to the shape of a cylinder, and 
intervenes among both the springs seats 40 and 41 . The wire gauze-like spring 50 equips with the hysteresis the 
compression-set property over the load added so that it may be made to compress in the direction of a medial-axis line. 
If it explains in foil detail, the compression deformation to a certain load in the increase process of a load is smaller than 
the compression deformation to the same load in the reduction process of a load. Moreover, the wire gauze-like spring 
50 is equipped also with the nonlinear load-compression-set property that the amount of increases of the compression 
deformation decreases with increase of a load. 

[0053] When treading strength F is not applied to the brake pedal 15, the 1st compression coil spring 34 and the 2nd 
compression coil spring 36 are formed so that the wire gauze-like spring 50 may be pinched with both the springs seats 
40 and 41 and a brake pedal 1 5 may be held to an initial valve position. At this time, the wire gauze-like spring 50 is 
pinched in the condition of hardly carrying out a compression set. Therefore, series connection of the 1st compression 
coil spring 34 and the wire gauze-like spring 50 is carried out. 

[0054] If treading-in actuation of the brake pedal is carried out from an initial valve position, while the 1st compression 
coil spring 34 carries out a compression set according to the load added through the 1st spring seat 40, the wire gauze- 
like spring 50 will carry out a compression set. The reaction force which the 1st compression coil spring 34 generates 
according to the compression deformation, i.e., the reaction force which the wire gauze-like spring 50 generates 
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according to the compression deformation, generates treading strength F to a brake pedal 15. 

[0055] Next, an operation of the electric-brake equipment for cars constituted as mentioned above is explained. If it is 
treading-in-operated, and it returns and an operator operates a brake pedal 15, according to the treading strength F, the 
1st compression coil spring 34 and the wire gauze-like spring 50 will carry out a compression set, respectively, and the 
reaction force according to each compression deformation will join a brake pedal 15. 

[0056] Since the amount of increases of each compression deformation decreases with increase of the load which joins 
the 1st compression coil spring 34 and the wire gauze-like spring 50 at this time, while the treading strength F of a brake 
pedal 15 increases with increase of the treading-in stroke S, that amount of increases increases gradually. Moreover, 
since the compression deformation of the wire gauze-like spring 50 to a certain load in the increase process of a load 
becomes smaller than the compression deformation to the same load in the reduction process of a load, the magnitude of 
the treading strength F to the existing treading-in stroke S at the time of treading-in actuation becomes larger than the 
magnitude of the treading strength F to the same treading-in stroke S at the time of return actuation. 
[0057] Therefore, the treading-in stroke-treading strength property of a brake pedal 15 turns into the 1st operation 
gestalt and the property that the amount of increases of the treading strength F which increases with increase of the 
treading-in stroke S increases gradually like the property of conventional oil brake equipment similarly. Moreover, a 
hysteresis characteristic like the property of conventional oil brake equipment is shown. 

[0058] Each effectiveness of a publication can be acquired to (1) - (3) in said 1st operation gestalt also according to this 
operation gestalt explained in foil detail above. Hereafter, the operation gestalten of invention of those other than the 
above-mentioned operation gestalt are enumerated. 

[0059] - Although the treading-in stroke-treading strength property approximated to the operating characteristics of 
conventional oil brake equipment was acquired with the above-mentioned 1 st operation gestalt by considering as the 
coiled spring which wound the stranded wire spring 21 in the shape of a cylinder with the irregular pitch, the same 
property may be acquired by considering as the coiled spring wound in the shape of a cone in pitches [ spring / 21 / 
stranded wire ]. 

[0060] - the [ the above 2nd, the 3rd, and ] — although the treading-in stroke-treading strength property approximated to 
the operating characteristics of oil brake equipment conventional by considering as the coiled spring wound in the shape 
of a cone in pitches [ compression coil spring / 34 / 1st ] was acquired with 4 each operation gestalt, the same property 
may be acquired by considering as the coiled spring wound in the shape of a cylinder with the irregular pitch. 
[0061] - the [ the above 2nd, the 3rd, and ] — with 4 each operation gestalt, series connection of the 1st compression coil 
spring 34 equipped with the nonlinear load-elastic deformation characteristic, and a disk spring 35, ring spring 42 or the 
wire gauze-like spring 50 equipped with the hysteresis characteristic was carried out. The 1st compression coil spring 34 
may be transposed to the stranded wire spring 21 equipped with the nonlinear load-elastic deformation characteristic, 
and this may be constituted. 

[0062] - With each above-mentioned operation gestalt, the rotation displacement sensor 12 detects the treading-in stroke 
S of a brake pedal 15, and the brake ECU 14 applied brakes by the strength according to the treading-in stroke S which 
controlled and detected the brake actuator 13. The load sensor which prepared this in the pedal section 18 grade of a 
brake pedal 15 detects treading strength F, and you may make it apply brakes by the strength according to this detected 
treading strength F. 

[0063] - With each above-mentioned operation gestalt, although carried out to the brake gear 1 1 of the electric-brake 
equipment 10 for cars, you may carry out to the brake gear with which a driving simulator is equipped, in this case, the 
time of the simulation of brakes operation - an operator - brakes operation - more — skillful ****** — things are 
made. 

[0064] The technical thought hereafter grasped from each operation gestalt mentioned above is indicated with the 
effectiveness. 

(1) Electric-brake equipment for cars equipped with the brake gear for cars given in any 1 term of claim 1 - claim 3(11), 
the treading-in stroke detection sensor (rotation displacement sensor 12) which detects the treading-in stroke of said 
brake pedal, the brake actuator which operates a brake with an electrical signal, and the brake operating unit which 
controls said brake actuator to apply brakes by the strength according to the aforementioned treading-in stroke. 
According to such a configuration, while an operator takes care not to sense sense of incongruity more at the time of 
brakes operation, a brake can be kicked more in skillful ** by electric control. 

[0065] (2) Electric-brake equipment for cars equipped with the brake gear for cars given in any 1 term of claim 1 - claim 
3 (1 1), the treading strength sensor (load sensor) which detects the treading strength which joins said brake pedal, the 
brake actuator which operates a brake with an electrical signal, and the brake operating unit which controls said brake 
actuator to apply brakes by the strength according to said treading strength. According to such a configuration, while an 
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operator takes care not to sense sense of incongruity more at the time of brakes operation, a brake can be kicked more in 

skillful ** by electric control. 

[0066] 

[Effect of the Invention] the operator who is familiar with the operating characteristics of conventional oil brake 
equipment since the treading-in stroke-treading strength property of a brake pedal is equipped with a hysteresis like the 
operating characteristics of conventional oil brake equipment according to invention according to claim 1 to 3 — brakes 
operation -- more — skillful ****** — things are made. 

[0067] in addition - since the amount of increases of the treading strength in which a treading-in stroke-treading 
strength property increases with increase of a treading-in stroke like the operating characteristics of conventional oil 
brake equipment serves as a property which increases gradually according to invention according to claim 2 or 3 - an 
operator ~ brakes operation - more - much more - skillful ****** ~ things are made. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawin g 3] 
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[ Drawin g 6] 
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[Translation done.] 
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